and Ni levels were also below the Chinese Guidelines for all rice brands analyzed. The results imply that although the rice brands analyzed contain low heavy metal concentrations, the levels are unlikely to cause adverse health effects to the consuming populace.
I. INTRODUCTION
Food safety remains one of the foremost problems faced by the world today. Many of our food items may be loaded with contaminants such as pesticide residues, fertilizers components and heavy metals [1] .
Heavy metals contamination of food has become a major concern in the world due to their toxicological effects on human [2] . These metals naturally exist in soil, air, and water and are rapidly dispersed by human activities such as urbanization, waste disposal, agricultural chemicalization, mining, among others.
Heavy metals such as Lead, Arsenic Cadmium and
Mercury are considered non-essential because they do not have any significance in the biochemical processes that take place in human bodies. On the other hand, some elements such as Chromium and Nickel are considered essential but become toxic at comparatively low concentration [3] .
Excessive intakes of dietary heavy metals have been
shown to cause serious health problems. For examples, the occurrence of the 1955 Itai Itai disease disaster in Japan resulted from the consumption of rice containing high levels of cadmium [4] .
In Liberia, rice is the major staple food for both urban and rural citizens though it is commercially produced on a small scale. Therefore, many of the rice consumed in Liberia are imported from mostly Asian countries [5, 6] . Early studies have revealed the presence of notable levels of heavy metals in rice grains from these countries [7] [8] [9] . However, the level of contaminants in the imported brands of rice on the Liberian national market is not reported.
Furthermore, locally cultivated rice is preferred by some members of the population. Aside the use of agrochemicals and other processes leading to rice production, the location of rice farms may also contaminate the product. Some rice species are grown on farms located near mining areas or wastes disposal sites. After a heavy downpour, effluents from these mining areas and waste deposits percolate into the soil and also into bodies of waters, which may be used by rice producers for irrigation.
Considering the toxic nature of heavy metals, this study aimed at assessing their levels of contamination in the widely consumed rice sold on the Liberian markets.
II. MATERIAL AND METHODS

Sampling
Sixty-one rice samples of imported and locally cultivated brands were purchased on different occasions from local markets in and around the capital city of Liberia. Samples were collected in freshly purchased and labelled clear clean polyethylene zip lock sampling bags, after which they were packed in solid polyethylene food box, 
III. RESULTS
A total of 61 rice samples collected from local markets in Liberia were analyzed for the levels of Zavala and Duxbury [11] reported that geographic location is the key factor to arsenic variability in rice grains. and redox potential, these metals are bioavailable in high concentrations to the plant [21] . However, their accumulation in the grain is not positively correlated to the amount of the metals absorbed by the plant [22] . Hg levels obtained in this study showed little disparities when compared to other studies published in literature [23] [24] [25] . For Pb, the range reported by
Huang et al. [26] was in agreement with this study but below the range documented in these articles [27, 28] .
Nickel and Chromium had the highest concentrations in the tested samples. This can be traceable to their essentiality to many plants and animals. For example, in most plants, including rice, nickel served as urease cofactor, aiding in the production of plants nitrogen or ammonium ions [29] , while chromium is needed in minute concentration for growth stimulation [30] . Under normal soil condition, rice is known to absorb and utilize minute concentrations of these metals.
Their uptake process is similar to the uptake of iron.
Therefore, in excess amount, they suppressed the uptake of iron, leading to the absorption of more soluble and exchangeable amounts of the elements by the plant. However, their tolerance is also enhanced by the application of exogenous silicon fertilizer [31] .
Nickel and Chromium levels in this study were similar to other studies from Ethiopia, India and Iran However, high level of heavy metals contamination is possible. Therefore, the level of heavy metals in these rice brands must be regularly monitored to ensure the safety of consumers.
